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ACTH                    促肾上腺皮质激素(Adrenocorticotrophic hormone) 
AC                                                           前联合 
AR                                       雄激素受体(Androgen receptor) 
cGnRH-Ⅱ                   鸡促性腺激素释放激素－Ⅱ(Chicken GnRH- )Ⅱ     
COMT                                            儿茶酚氧甲基转移酶 
DA                                                 多巴胺(Dopamine) 
DOM                                             地欧酮(Domperidone) 
17α，20β-DHP             17α，20β-双羟孕酮(17α，20β-Dihydroxy-4-pregnen-3-one) 
E2                                                        17β-雌二醇(17β-Estradiol) 
ELISA               酶联免疫吸附测定(Enzyme linked immunosorbent assay)  
ER                                       雌激素受体(Estrogen receptor) 
FOM                           卵母细胞 后成熟(Final oocyte maturation)                 
FSH                             促滤泡激素(Follicle-stimulating hormone) 
GABA                                                   γ-氨基丁酸 
GRIF                                   促性腺激素释放激素的抑制因素 
GnRH                 促性腺激素释放激素(Gonadotropin-releasing hormone) 
GSI                                  性腺成熟系数(Gonadosomatic index) 
GtH-Ⅰ                                   促性腺激素-Ⅰ(Gonadotropin-I) 
GtH-Ⅱ                                  促性腺激素-Ⅱ(Gonadotropin-Ⅱ) 
GW                                            性腺重(Gonadal weight) 
HPG              下丘脑-垂体-性腺轴(Hypothalamus-Pituitary-Gonadal axis) 
3β-HSD                                            3β-羟类固醇脱氢酶 
11-KT                                   11-酮基睾酮(11-ketotestosterone) 
LH                                     促黄体激素(Luteinizing hormone) 
LHRH             促黄体素释放激素(Luteinizing hornione-releasing hormone) 
Mean 士 SE                        平均值士标准误(Mean 士 standard error) 
MSH                    黑色素细胞刺激素(Melanocyte stimulating hormone) 















NLT                                                      外侧结节核 
NPO                                                          视前核 
NPP                                                    视前围脑室核 
OTec                                                         中脑盖 
17α-OHP                                          17α-羟基孕酮(17α-OHP) 
PI                                          垂体中间部(Pars intermedia) 
PRL                                                催乳激素(Prolactin) 
PR                                    孕激素受体(Progesterone receptor) 
PPD                                 垂体中外侧部(Proximal pans distalis) 
RPD                              垂体前外侧部（Rostral pans distalis) 
sbGnRH                       鲷鱼促性腺激素释放激素(Sea bream GnRH) 
sGnRH                           鲑鱼促性腺激素释放激素(Salmon GnRH) 
SPSS                                                   SPSS 统计软件 
SABC        卵白素-生物素-过氧化物酶复合物(StreptAvidin-Biotin Complex) 
Sex-HR                                性激素受体(Sex hormone receptor) 
TSH                           促甲状腺激素(Thyroid-stimulating hormone) 






























PPD 和 PI 三个部分。实验采用 AF、HA、HE 和 Mallory 染色法，结合免疫组织
化学方法，对大弹涂鱼脑垂体的 7 种内分泌细胞进行鉴定和定位。RPD 主要为
PRL、LH 和 ACTH 细胞；PPD 主要有 GH、FSH 和 TSH 细胞；PI 主要有 MSH
细胞和 ACTH 细胞。 
2．脑垂体 FSH 和 LH 水平的季节变化 
年生殖周期中，大弹涂鱼雌鱼脑垂体 FSH 和 LH 细胞季节变化如下：成熟产
卵期间，FSH 和 LH 免疫阳性反应均很强，FSH 细胞和 LH 细胞数量都增多。产后
退化期，FSH 细胞数量显著减少，仅在 PPD 腹缘检测到个别 FSH 细胞，且呈弱免





3．生殖季节潮汐对大弹涂鱼 GSI 和血浆性类固醇激素含量的潮汐变化 
生殖季节，大弹涂鱼 GSI 与 Ripe％变化表现出明显的半月周期性。雌鱼血
清 E2、17α-OHP 和 T 水平以及雄鱼血清 T 和 11-KT 水平的变化也表现出明显
的半月周期性。在 2 个半月周期内（2006 年 5 月 31 日至 6 月 30 日），雌鱼血清
E2、17α-OHP 和 T 水平的二个峰值分别出现在上弦月过后 3 天（即第一个小潮



















































In this paper, the structure of pituitary, seasonal levels of gonadotropins and plasma 
steroid hormones as well as the effect of lunar periodicity on reproduction in the feral 
mudskipper were studied using the methods of histological staining techniques, 
immunohistochemical mehods and ELISA. The main results and conclusions are as 
follows: 
1. Histological and immunohistochemical studies on endocrine cells in the 
pituitary of the mudskipper 
The pituitary of the mudskipper is flat in shape, consisted of neurohypophysis and 
adnohypophysis. The adenohypophysis can be divided into the three parts RPD, PPD 
and PI. Using AF, HA, HE, Mallory staining techniques and immunohistochemical 
mehods, the 7 types of endocrine cells in the pituitary were observed and identified in 
details. PRL, ACTH and LH cells are mainly fond in RPD; GH, FSH and TSH cells in 
PPD; and MSH and ACTH, in PI, respectively.  
2. Seasonal changes of FSH and LH in the pituitary of the mudskipper 
Seasonal variations of immunoreactive FSH and LH cells of the female mudskipper 
pituitary during an annual reproductive cycle are as follows: Both the FSH and the LH 
cells were abundant and strongly positive during the spawning period (middle June). 
After spawning (late September), the FSH cells decreased significantly. Only a small 
number of FSH cells were observed at the edge of PPD and showed weakly positive. 
The number of the LH cells also decreased although a few number of the cells were 
still present and showed positive. The number of the FSH cells increased again at the 
early stage of gonadal development (late December), whereas the number of the LH 
cells decreased continuously. The FSH cells became abundant at the late stage of 
ovarian development (middle March). In contrast, few LH cells were found at this 
stage. 
3. Variations of GSI and plasma steroid hormones with semilunar periodicity in 















Changes in spawning readiness (Ripe%) and GSI of mudskipper were related to 
semi-lunar periodicity. Variations of plasma steroid hormones, E2, 17α-OHP and T in 
females and T and11-KT in males, with semilunar periodicity were investigated in B. 
pectinirostris during the spawning season. Females with oocytes at vitellogenic stage 
(GSI 5.97-6.86%) and mature males with GSI of 0.255-0.288% were collected at 
intervals of 3-4 days within the two complete semilunar cycles from May 31 to June 
30, 2006. The results showed that variation of plasma steroid hormones synchronized 
obviously with semilunar periodicity in both females and males. Each steroid 
hormone levels exhibited two cycles with a peak each. In females, the first peaks of 
plasma E2, 17α-OHP and T levels were observed 3 days after the first lunar quarter, 
and the second ones, 4 days after the last lunar quarter, respectively. In males, the first 
peaks of plasma T and 11-KT levels occurred 3 days after the first lunar quarter, and 
the second ones, at the last lunar quarter, respectively. It was found in the present 
study that changes of plasma steroid hormones also synchronize with semilunar 
periodicity, although the fish are at the same stages of gonadal development. This 
finding suggests that variation of plasma steroid hormones is basically regulated by 
biological rhythms (Zeitgebers) and tidal movement is the major environmental factor 
in stimulating steroid hormonal production in B. pectinirostris.   
 




























垂体促性腺激素(gonadotropic hormone, GtH)的分泌，GtH 刺激性腺产生性类固醇
激素，从而促使性腺发育成熟、排出精子和卵子。这种下丘脑—脑垂体—性腺的
调控轴就是生殖内分泌生理的基本内容。 





丰富，含有常见的 16 种氨基酸，其中 8 种为人体必需氨基酸[3]，具有滋补强身
的功效，深受浙江、福建、广东、广西、台湾、海南、江苏等省沿海群众的喜爱
[4]。我国台湾省于 20 世纪 60 年代开始养殖大弹涂鱼，70—80 年代养殖面积发展








的难度很大，至 1980 年仅培育出 2 尾鱼苗。国外仅有日本于 1988—1992 培育出















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
